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8QLYHUVLGDG1DFLRQDOGH&RORPELD%RJRWi'&&RORPELD
 'HSDUWDPHQWR(QIHUPHGDGHV,QIHFFLRVDV&2/6$1,7$66$
%RJRWi'&&RORPELD
5HFLHQWHPHQWH VH RÀFLDOL]y HO QXHYR SODQ GH
EHQHÀFLRV 3ODQ2EOLJDWRULR GH 6DOXG 326 HO
FXDO VH HQFXHQWUD YLJHQWHGHVGHHO GH HQH-
URGH(QHVWHSODQVHLQFOX\HURQQXHYRV
PHGLFDPHQWRVDQWLPLFURELDQRVDVDEHUDPR[L-
FLOLQDiFLGR FODYXOiQLFR DUWHPHWHUPiV OXPHQ-
IDQWULQDDUWHVXQDWRD]LWURPLFLQDFDVSRIXQJLQD
FHIHSLPD FHIXUR[LPD FODULWURPLFLQD ULIDEXWLQD
OD FRPELQDFLyQGH LVRQLD]LGD\ ULIDPSLFLQDSL-
UD]LQDLGDFRQHWDPEXWRORVLQpOWHQRIRYLUHP-
WULFLWDELQD\YDODFLFORYLU$VLPLVPRVHLQFOX\HURQ
QXHYDVSUHVHQWDFLRQHVGHDWD]DQDYLUSULPDTXL-
QD\GHODDVRFLDFLyQULIDPSLFLQDPiVLVRQLDFLGD
$XQTXH GH HQWUDGD HV HQFRPLDEOH OD LQFOXVLyQ
GHQXHYRVDQWLPLFURELDQRVOODPDODDWHQFLyQORV
FULWHULRVGHLQFOXVLyQGHDOJXQRVGHHOORV\ODVUD-
]RQHVSDUDQRWHQHUHQFXHQWDRWURVPHGLFDPHQ-
WRVTXH DPLPRGRGH YHU WHQtDQ LQGLFDFLRQHV
SDUD LQFOXLUVHHQHO326$PDQHUDGHHMHPSOR
HQWUHORVDQWLUUHWURYLUDOHVVHLQFOX\yODDVRFLDFLyQ
WHQRIRYLUHPWULFLWDELQDPDV QR RWUDV DVRFLDFLR-
QHV FRPRDEDFDYLUODPLYXGLQDRPHGLFDPHQWRV
FRPR WHQRIRYLU UDOWHJUDYLU HWUDYLULQD R GDUXQD-
YLU /DSULPHUDH[SOLFDFLyQSRGUtD VHU ORV FRVWRV
DVRFLDGRVGHDOJXQRVGHHOORVTXHQRHQFDMDUtDQ
GHQWURGHXQDSROtWLFDGHPLQLPL]DFLyQGHFRVWRV
6LQ HPEDUJR HVWDQRSDUHFH VHU OD UD]yQSXHV
DOUHYLVDU ORVSUHFLRVUHSRUWDGRVRÀFLDOPHQWHHQ
HO6LVWHPDGH,QIRUPDFLyQGH3UHFLRVGH0HGLFD-
PHQWRV6,60('DOJXQRVGHORVLQFOXLGRVWLHQHQ
SUHFLRV VXSHULRUHVD ORVGHRWURVFRQ LQGLFDFLR-
QHVHIHFWLYLGDG\VHJXULGDGVLPLODUHV
6LHVWHIXHUDHOFDVRHQYH]GHH[FOXLUORVGHOSODQ
GHEHQHÀFLRVORFRUUHFWRKXELHUDVLGRUHJXODUVX
SUHFLRHVWUDWHJLDTXHKDGHPRVWUDGRVHUHIHFWL-
YDFRQORVDQWLPLFURELDQRVFRPRORSLQDYLUULWR-
QDYLUFHIHSLPDFDVSRIXQJLQD\RWURVLQFOXVRHQ
DOJXQRVFDVRVVHSRGUtDJHQHUDUXQDFRPSHWHQ-
FLDHQODPLVPDUHJXODFLyQGHOSUHFLRDOWUDWDUVH
GHPHGLFDPHQWRVLQWHUFDPELDEOHVORTXHQRVX-
FHGHVLVHWUDWDGHXQRH[FOXVLYR
2WUD SRVLEOH MXVWLÀFDFLyQ SDUD H[FOXLU DOJXQRV
IiUPDFRVSRGUtDVHUODLQIRUPDFLyQHSLGHPLROy-
JLFDRHOFRPSRUWDPLHQWRGHFLHUWDVLQIHFFLRQHV
HQ&RORPELDFULWHULRTXHHQPLRSLQLyQQRFUHR
TXHVHKD\DWHQLGRHQFXHQWDDOWRPDUODGHFL-
VLyQ 6L DVt KXELHUD VLGR FRQ ORV GDWRV TXH VH
FRQRFHQ VREUH UHVLVWHQFLD EDFWHULDQD DOJXQRV
PHGLFDPHQWRV VH KXELHUDQ WHQLGR TXH H[FOXLU
GHO326RSRUORPHQRVOLPLWDUVXXVRDLQGLFD-
FLRQHVHVSHFLDOHV\SRUHOFRQWUDULRRWURVGHEH-
UtDQKDEHUVHLQFOXLGR
+D\XQSXQWRTXHVHGHEHUHVDOWDUHQHVWHQXH-
YROLVWDGR\HVODLQFOXVLyQGHPHGLFDPHQWRVFRQ
LQGLFDFLRQHVHVSHFtÀFDVRTXHVHFRQWHPSODQHQ
ODVJXtDVGHSUiFWLFDFOtQLFDVLHVWDLQFOXVLyQVH
KDFHGHIRUPDDGHFXDGDSUREDEOHPHQWHSXHGH
IDFLOLWDUODWRPDDFHUWDGDGHGHFLVLRQHV&RQHVWH
FULWHULRVHLQFOX\HURQODFRPELQDFLyQWHQRIRYLU
HPWULFLWDELQDODFHIXUR[LPDODD]LWURPLFLQD\HO
YDODFLFORYLUHQWUHRWURV6LQHPEDUJRHQHOFDVR
GHWHQRIRYLUHPWULFLWDELQDVHUHFRPLHQGDVXDG-
PLQLVWUDFLyQGHDFXHUGRFRQODJXtDFRORPELDQD
GHDWHQFLyQLQWHJUDOGH9,+VLGDTXHIXHSXEOL-
FDGDHQHO\TXHQRLQFOX\HGLFKDFRPELQD-
FLyQSDUDHOPDQHMRGHSDFLHQWHVFRQLQIHFFLyQ
SRU HO YLUXV GH OD LQPXQRGHÀFLHQFLD KXPDQD
9,+ (VPX\LPSRUWDQWH\DGHFXDGRTXHVH
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LQFOX\DQPHGLFDPHQWRV FRQ EDVH HQ ODV JXtDV
SHURSDUDHOORVHUHTXLHUHTXHpVWDVVHHQFXHQ-
WUDQDFWXDOL]DGDV$VLPLVPRQRHVFODUDODLQFOX-
VLyQGHFHIXUR[LPDFODULWURPLFLQD\D]LWURPLFLQD
~QLFDPHQWHSDUDSDFLHQWHVFRQQHXPRQtD
¢&XiOHVODUD]yQSDUDQRXVDUODVHQRWUDVLQIHF-
FLRQHVHQODVTXHSRGUtDQVHUHOPHGLFDPHQWRGH
HOHFFLyQ"6L OD UD]yQHVTXHVX LQFOXVLyQSRGUtD
JHQHUDUXQXVRH[DJHUDGR\HVWRDVXYH]SRGUtD
FRQOOHYDUXQDXPHQWRHQODUHVLVWHQFLDEDFWHULDQD
\HQDOJXQRVFDVRVFRVWRVHQ ODDWHQFLyQ VHUtD
XQD UD]yQYiOLGDVLHPSUH\FXDQGRVHFRQYLHUWD
HQXQDKHUUDPLHQWDSDUDHOXVRGHWRGRVORVDQWL-
PLFURELDQRVSXHVQRHVOyJLFRTXHVHUHVWULQMDHO
XVRGHODFHIXUR[LPDRGHODD]LWURPLFLQDPLHQWUDV
TXHODFLSURÁR[DFLQDFHIWULD[RQDFHIHSLPDPHUR-
SHQHPRLPLSHQHPSXHGHQVHUSUHVFULWRVVLQQLQ-
JXQDUHVWULFFLyQ6LODUD]yQSDUDSRGHUSUHVFULELU
XQPHGLFDPHQWRIXHUDGHO326HVTXHVHKD\DQ
DJRWDGRODVRSFLRQHVWHUDSpXWLFDVLQFOXLGDVHQHO
326RTXHKD\DQIUDFDVDGRQRSRGUtDSUHVFULELUVH
VXOWDPLFLOLQD R DPR[LFLOLQDiFLGR FODYXOiQLFR VLQ
TXHVHKXELHUDQXVDGRSUHYLDPHQWHSLSHUDFLOLQD
WD]REDFWDPFHIHSLPDRPHURSHQHP
(VWHDUJXPHQWRSRGUtDSDUHFHULOyJLFRSHURHVHO
TXHVHHVJULPHPXFKDVYHFHVHQODSUiFWLFDGLDULD
HQFRQWUDGHXQDEXHQDSROtWLFDGHXVRGHDQWL-
PLFURELDQRVGDGRTXHSXHGHVHUPiVSUDJPiWLFR
SUHVFULELUHODQWLPLFURELDQRTXHHVWiLQFOXLGRHQHO
326TXHHOTXHSUREDEOHPHQWHVHDPiVFRUUHFWR
GHXVDU FRQEDVHHQHOSHUÀOHSLGHPLROyJLFRGH
XQD LQVWLWXFLyQRHQHOSHUÀOGH VHQVLELOLGDGDQ-
WLPLFURELDQD8QDGHODVSRVLEOHVUD]RQHVSDUDHO
XVRH[DJHUDGRGHFDUEDSHQpPLFRVSRUHQFLPDGH
RWUDVPROpFXODVHQODSULPHUDGpFDGDGHOVLJOR;;,
\SRUHQGHGHODXPHQWRQRWRULRGHODUHVLVWHQFLDD
GLFKRVPHGLFDPHQWRVHQQXHVWURSDtVSRGUtDVHUOD
LQFOXVLyQGHORVPLVPRVHQHO326\ODDXVHQFLDGH
DOJXQDVDOWHUQDWLYDVSUHYLDVDVXXVRSRUHMHPSOR
FHIHSLPDHQHOPLVPR
(Q ODDFWXDOLGDGHVSRVLEOHTXHHQDOJXQDV LQ-
IHFFLRQHV SRU HQWHUREDFWHULDV SURGXFWRUDV GH
EHWDODFWDPDVDVGHHVSHFWURH[WHQGLGRVHVLJD
XWLOL]DQGRPHURSHQHPR LPLSHQHP²GDGRTXH
HVWiQ LQFOXLGDV HQ HO 326²PLHQWUDV TXH RWUDV
DOWHUQDWLYDV LQFOXVR FRQ RWUDV YHQWDMDV FRPR
PHQRU SUHVLyQ GH UHVLVWHQFLD HQPseudomonas 
VSSRPiVFRVWRHIHFWLYDV²SRUHMHPSORHUWD-
SHQHPR WLJHFLFOLQD²QRSRGUtDQVHUXWLOL]DGDV
FRPRGHSULPHUD OtQHDGDGRHO ´WHPRUµHQ ODV
LQVWLWXFLRQHVGHVHU´JORVDGDVµFRQXQFRVWRDG-
PLQLVWUDWLYRDOWR&RQHVWHSXQWRTXLHUR UHVDO-
WDUHOLPSDFWRTXHWLHQHODLQFOXVLyQRQRGHXQ
DQWLPLFURELDQRHQHO 326 HO FXDO WLHQH FRQVH-
FXHQFLDVHSLGHPLROyJLFDVLPSRUWDQWHVPiVDOOi
GHOLPSDFWRVREUHODYDORUGHODXQLGDGGHSDJR
SRUFDSLWDFLyQTXHHQPXFKRVFDVRVVHSXHGH
PLQLPL]DUFRQHOFRQWUROGHSUHFLRVHVHOLPSDF-
WR VREUH OD UHVLVWHQFLD DQWLPLFURELDQD QR VyOR
EDFWHULDQDDOGHVHVWLPXODUHQDOJXQRVFDVRVHO
XVRSUXGHQWHGHORVDQWLPLFURELDQRV
'HVGHKDFHPiVGHXQDGpFDGDHQHVWDPLVPD
UHYLVWD/9pOH]SODQWHDEDHQXQHGLWRULDOHOSH-
OLJURLQPLQHQWHGHORTXHVHKDOODPDGROD´HUD
SRVWDQWLELyWLFDµ QR VyOR SRU HO DXPHQWRGH OD
UHVLVWHQFLDEDFWHULDQDVLQRSRUHOPHQRULQWHUpV
HQSURGXFLU QXHYDVPROpFXODV DQWLPLFURELDQDV
-XVWDPHQWHpVWHIXHHOWHPDGHOGLVFXUVRGH0DU-
JDUHW&KDQGLUHFWRUDJHQHUDOGHOD2UJDQL]DFLyQ
0XQGLDOGHOD6DOXG206HQVXYLVLWDUHFLHQWH
D'LQDPDUFDSDtVTXH VHKD FDUDFWHUL]DGRSRU
OD LQVWDXUDFLyQ GH SROtWLFDV QDFLRQDOHV SDUD OD
FRQWHQFLyQGHODUHVLVWHQFLDDQWLPLFURELDQD ODV
FXDOHVKDQVLGRH[LWRVDV\TXHDFWXDOPHQWHHV
XQRGH ORVSDtVHV FRQPHQRUHV WDVDVGH UHVLV-
WHQFLD(QVXGLVFXUVRODGRFWRUD&KDQUHVDOWyOD
LPSRUWDQFLDTXHVHWUDEDMHJOREDOPHQWHHQ ORV
OLQHDPLHQWRVSURPXOJDGRVSRU OD206 HV GH-
FLUSUHVFULELUORVDQWLELyWLFRVDSURSLDGDPHQWH\
VyORFXDQGRVHDQQHFHVDULRV
(QHO iPELWRGH OD ]RRWHFQLD QR VHGHEHXVDU
ORVDQWLELyWLFRVSDUDFHEDUVLQROLPLWDUVXXVRD
ÀQHV WHUDSpXWLFRV 7DPELpQH[LVWH ODQHFHVLGDG
GHVROXFLRQDUHOSUREOHPDGHORVPHGLFDPHQWRV
IDOVLÀFDGRVRGHFDOLGDGLQIHULRUDODQRUPD
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&UHRTXHHQ&RORPELDVHGHEHQIRUWDOHFHUHVWRV
SXQWRV \GHEH VHUXQDSULRULGDGHO WHQHUSROt-
WLFDV FODUDVSDUDHOEXHQXVRGH ORVDQWLPLFUR-
ELDQRV )LQDOPHQWH LQYLWR D ORV LQWHUHVDGRV HQ
HOWHPDGHOXVRSUXGHQWHGHDQWLPLFURELDQRVD
YLVLWDUHOVLWLRZHEFUHDGRUHFLHQWHPHQWHSRUOD
$&,1KWWSSURJUDPDDSH[RUJ
8QSXQWRDSDUWH²SHURFRQODPLVPDFUtWLFD²VH
SRGUtDSODQWHDUHQODLQFOXVLyQGHYDFXQDVSDUD
DGXOWRV QHXPRFRFR \ KHSDWLWLV % SHUR VyOR
SDUDSHUVRQDVLQIHFWDGDVFRQ9,+HLQFOXVRSDUD
HVWHJUXSRGHSDFLHQWHVQRVHLQFOX\yODYDFXQD
FRQWUDHOYLUXVGHLQÁXHQ]D¢$FDVRQRVHUtDPiV
FRVWRVRSDUDHOVLVWHPDWUDWDUODVLQIHFFLRQHV\
FRPSOLFDFLRQHVSRULQÁXHQ]D"\¢SRUTXpQRVH
LQFOX\yODYDFXQDSDUDQHXPRFRFRSDUDORVSD-
FLHQWHVFRQHQIHUPHGDGHVSXOPRQDUHVFUyQLFDV
R LQPXQRVXSULPLGRV SRU RWUDV FDXVDV" 1R HV
QDGDQRYHGRVRHOLQVLVWLUHQTXHHVPiVEDUDWR
SUHYHQLUTXHFXUDU
Referencias
 &RPLVLyQGHODUHJXODFLyQHQVDOXG/LVWDGRGHPHGLFDPHQ-
WRVGHOSODQREOLJDWRULRGHVDOXG)HFKDGHFRQVXOWDGHIHEUHUR
GH'LVSRQLEOHHQKWWSZZZFUHVJRYFR/LQN&OLFNDVS["ÀOHWL
FNHW ED27'6KSZG	WDELG 	PLG 
 0LQLVWHULRGH6DOXG\3URWHFFLyQ6RFLDO/LVWDGRGHSUHFLRVSURPH-
GLR\XQLGDGHVHQODFDGHQDGHFRPHUFLDOL]DFLyQGHPHGLFDPHQWRV
(QHURD6HSWLHPEUHGH)HFKDGHFRQVXOWDGHIHEUHURGH
'LVSRQLEOHHQKWWSZZZVLVSURJRYFR6,60('3')&LUFX-
ODUBB3XEOLFDFLRQB3UHFLRV5HSRUWDGRVBDSGI
 'tD]&ÉOYDUH]&3UDGD*6DUPLHQWR&0DUWtQH])3XOLGR$/XTXH
5&yUGRED**UXSR([SHUWR$&,1*XtDVSDUDHOPDQHMRGH9,+
6,'$EDVDGDVHQODHYLGHQFLD&RORPELD%RJRWi0LQLVWHULRGHOD
3URWHFFLyQ6RFLDO
 9pOH]/¢(VWDPRVHQODHUDSRVWDQWLELyWLFD",QIHFWLR
 &KDQ05HVLVWHQFLDDORVDQWLPLFURELDQRVHQOD8QLyQ(XURSHD\
HQHOPXQGR)HFKDGHFRQVXOWDGHPDU]RGH'LVSRQLEOH
HQ85/KWWSZZZZKRLQWGJVSHHFKHVDPUBHV
LQGH[KWPO
